GaN:Cr and GaN:Fe single crystals as well as GaN:Mn micropowders highly doped by transition metals were grown to investigate low temperature superconductivity. Magnetic measurements revealed type I superconductivity with TC ≈ 6 K and HC ≈ 600 Oe, identical for all compounds and also identical to that observed before in GaP:Cr and GaAs:Cr. The presence of amorphous inclusions of gallium may explain existing superconductivity as a result of a phase transition leading to β-Ga during cooling down of the sample. Since the observed parameters are close to those characteristic for superconducting Ga(II) this possibility could not be ruled out.
Introduction
Gallium nitride, wide band energy gap semiconductor has been intensively investigated in last decade both by experimentalists and theoreticians. Despite great eorts the massive expectation were fullled only partly i.e., by its application in a blue laser system. But, the diluted magnetic semiconductors based on GaN still show the Curie temperature too low to be considered as an awaited spintronic material. There are still many questions about physical properties of GaN to be answered.
The superconductivity of GaN was reported by dierent groups in time span of 50 years [1] , but its origin is under vivid debate. At high pressure some semiconductors from the IIIV group viz. GaAs, GaSb, and GaP show superconductivity [2] . On the contrary, there are no such experimental evidences in the case of GaN, the compound from the same group. However, the transition to superconducting state at critical temperature T C ≈ 5.85 K at atmospheric pressure in GaN powders was reported by Alekseevskii and coworkers [1] . The results of this work were questioned by Rabanau and Berben [3] who did not observe any evidences of superconductivity above 1.5 K in GaN obtained by various preparation methods.
To clarify the controversy Kravchenko with coworkers synthesized two kinds of GaN powders: (i) at high temperatures (13501400 K) similar as in [1] and (ii) at low temperatures (650700 K) with the use of mineralizer and performed investigation in search for superconductivity [4] . Authors managed to observe superconductivity with T C = 6.2 K but only in those samples synthesized in low temperatures. It was attributed to ≈ 1 µm β-Ga droplets (about 1% in volume). Some evidences of presence of γ-Ga (T C = 7.3 K) and δ-Ga (T C = 7.7 K) in the samples were also shown. Recently, the weak type--II superconductivity in GaN nanoceramics synthesized from nanocrystalline powders sintered at 1050
• C with T C = 6.5 K has been reported [5] . In this work the superconductivity behavior was revealed in the strongly and GaN:Fe, which are the subject of this paper.
Samples
Here we report on observation of superconductivity in GaN:TM (transition metal) obtained by dierent fabrication techniques which were in the form of single crystals as well as micro-powders. GaN:Mn micro-powders were obtained by ammonothermal method at the University of Warsaw [7] . The growth of investigated samples (GaMnN #I [8] ) was carried out in high pressure autoclaves at p = 5 kbar and T = 500 The H C dependence on temperature for the three investigated compounds i.e., GaN:Cr, GaN:Fe, and GaN:Mn is shown in Fig. 3 . as compared with the reference sample of Si crystal measured by the Bond method [11] . In our opinion, in accord with the work of Kravchenko [4] , the source of the observed superconductivity is related to gallium. The TM dopant in Ga based IIIV compounds plays a crucial role as a catalyst for the Ga precipitation process, analogous to high pressure treatment described in [5] . Thus our present observation concerning GaN:Fe, GaN:Cr, and GaN:Mn in connection to those concerning GaAs:Cr and GaP:Cr strongly suggests that the superconductivity in all these samples could be explained by the presence of amorphous inclusions of gallium and the -pressure superconducting phase Ga(II) [15] .
phase transition leading to a formation of β-Ga during cooling down the sample [6] . It is worth to recall here that almost all of the polymorphic modications of gallium are reported to exhibit superconductivity, and Ga in amorphous state is also superconducting with T c equal to 8.5 K. The so-called α-Ga, γ-Ga and δ-Ga phases have T c equal to: 1.1 K, 7 K and 7.85 K, respectively [12] . The transition temperature of β-Ga phase is reported to vary in the range 5.66.3 K [13] . For this phase Parr and
Feder reported value of H c = (538 ± 5) Oe [14] , quite close to that one observed in the current studies. However, since the observed parameters especially for GaN:Cr and GaN:Fe are very close to those characteristic for superconducting Ga II (see Fig. 6 ) this possibility should also be taken into account [6, 15] .
